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GENERAL PURPOSE DISTRIBUTED rality of devices in an operating room, the control system 

OPERATING ROOM CONTROL SYSTEM comprising: 

a master controller, the master controller comprising: 
REFERENCE TO CROSS-RELATED a) means for receiving selection commands from a user 

APPLICATIONS 5 wherein each selection command is associated with 

one specific device in electrical communication with 
This application is a continuation-in-part of application the master controller; 

Ser. No. 08/310,665, filed on Sep. 22, 1994, pending. b) means for receiving control commands from a user; 

c) means for converting selection commands and con- 
BACKGROUND OF THE INVENTION jq trol commands into corresponding selection signals 

and control signals; 

REFERENCE TO PARENT APPLICATION d) means for routing control signals to a device speci- 

fied by a selection command received by the means 

1. Field of the Invention for receiving selection commands. 

The present invention generally relates to control systems. In accordance with a first aspect of the present invention, 

More particularly, the present invention relates to a control 15 there is provided a master controller for selecting and 

system and apparatus that allows multiple surgical devices controlling a plurality of devices. Each of the plurality of 

to be controlled from one or more input devices. Even more devices to be controlled are in electrical communication or 

particularly, the present invention provides a run-time con- in wireless communication with the master controller, either 

figurable control system allowing operating room compo- directly or via a slave controller which will be discussed in 

nent connectivity and control. 20 more detail hereinbelow with respect to the second aspect of 

2. Description of Related Art the P reseDt invention. 

w • i j j . i . The master controller includes means for receiving selec- 
Many surgical procedures are performed with multiple ^ issued by a user . ^ItcHon commands 
instruments. For example, some laproscopic procedures are .... t t . S T TV * . , , 
performed utilizing a robotic arm system produced by available t0 the based u P on in electncal 
Computer Motion, Inc. of Goleta, Calif, to hold and move an 25 communication with the master controller, rhe master con- 
endoscope. The surgeon may also use a laser to cut tissue, troller ma y ™ co &"™ those devices that are in electncal 
an electrocautery device to cauterize the tissue, and lights to communication therewith upon startup of the master con- 
illuminate the surgical site. troller. This will be described in detail in the description of 

~ , . 4 . , - . , . t r c the preferred embodiment. Each device in electrical corn- 
Each instrument has a unique control interface for its K t . . 4 . it _ t n 
operation. Therefore, the surgeon must independently oper- 30 ™ation with the master controller is represented by a 
ate each device. For example, the surgeon must utilize a foot correspondingly available selection command, 
pedal to control the electrocautery device, a separate foot ^ master controller additionally includes means for 
pedal to operate the robotic arm, and yet another interface to receiving control commands from the user. Both the means 
operate the laser. f° r receiving selection commands and the means for receiv- 

Operating multiple devices may distract the surgeon, 35 in *> COntro1 f?™*^/ ™ V be . induded V 

thereby reducing the efficiency of performing various pro- ™ lce contro1 interfac 5 < VC for re f Ivin & V0ice ~ ands * 

cedures. Additionally, it is cumbersome utilizing various The system may additionally employ a foot pedal, a hand 

devices where each device has a separate user interface. If held device > or 501116 other device which receives selection 

a new device is introduced into the operating room or control commands or inputs indicative of such commands 

environment, the doctor must learn how to use the new user 40 from a user - The VCI provides signals indicative of a user's 

interface. Additionally, there is currently no known run time selection of a specific device and signals indicative of 

configurable system for operating more than one specific control commands the user wishes to supply to the device 

operating room device via voice control. As such, if there are specified by a specific selection command. These are known, 

two or more devices in the operating room that are voice respectively, as selection signals and control signals. If the 

controlled, the doctor has to remove the microphone used for 45 user is using a foot pedal, hand controller or some other 

one device and replace it with the microphone for the other input device, the VCI is not utilized as the inputs are already 

device. Obviously, this creates many problems associated in the form of electrical signals as opposed to voice input, 

with productivity. Additionally, the necessity of actually Alternatively, a combination of devices may be used to 

switching between many user interfaces takes a measurable receive selection and control commands and to provide 

amount of time and as such, extends the time that a patient 50 selection and control signals indicative of such commands, 

is under anesthesia, which may add to the danger of a ^ master controller additionally includes means for 

procedure. routing control signals to a device specified by a selection 

Therefore, what is needed in the art is a general purpose command. For example, if the user wants to operate the 

platform for controlling a plurality of devices such that l aser) a device used in many surgeries and contemplated as 

devices can be added or subtracted from the platform 55 being included as one of the devices that may be operated 

depending upon the environment into which the platform, via tne contro i system 0 f the present invention, then the user 

also known as a control system is introduced The system issue a CO mmand indicating such, i.e. speak 

may additionally be automatically configured at start up. me WQrd 0f ^ WQrds hscf , M guch ^ 

Additionally, what is needed is a system and method for nQm „ ^ ft . 1 ■ m „, conTa oo t . ^i^,- \ 

selecting and operating one of the plurality of the attached <n " amC ° f he device ma J ! hc sel< * U0 " com ™ nd . « 

devices, oamel) 'operating room devices. It is to the solution 60 the selectI0n command ^ be ,he comb ""»°° of two or 

of the hereinabove mentioned problems to which the present more wor s. 

invention is directed. Subsequent to receiving a selection command from the 

user and converting the selection command into a selection 

SUMMARY OF THE INVENTION signal, if necessary, the master controller then routes control 

65 commands, or control signals for a selected device indica- 

In accordance with the present invention there is provided tive of control commands received from the user to the 

a control system for selecting from and controlling a plu device specified by the preceding selection command. In this 
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exemplary instance, control signals would be routed to the FIG, 2 is a block diagram of the voice control interface in 

laser. Preferred structures for both selection commands and accordance with the present invention; 

control commands are disclosed herein in the detailed FIG. 3 is a schematic of the voice control interface card 

description of the preferred embodiment of the present in accordance with the present invention; 

invention. 5 pjQ 4 is a schematic diagram of a master controller in 

Additionally, a controller may include means for ensuring accordance with a the present invention; 

that control signals indicative of control commands issued ~ T/ -, - . . , c c 

. * i ■ . . r FIG. 5 is an exemplary tree diagram of a grammar for 

subsequent to the receipt of a selection command are, in fact, t . , . , . . 

, t^_. . i- i_ j • j.l r operating a device in accordance with the present invention, 

valid control signals. This is accomplished via a database of r ° r 

valid control commands and grammars that are either pre- 10 DESCRIPTION OF THE PREFERRED 

stored in the master, or are prestored in a slave prior to or at EMBODIMENTS 

system startup which is described hereinbelow. . , ... . . , 

A , .r,u . • 4- • *i , In accordance with the present invention, there is shown 

A second aspect of the present invention is at least one . r . ' „ + n 

t i . - i V * i 4 <u . * ii r u in FIG. 1 an operating room control system, generally at 10, 

slave electrically connected to the master controller. Each , r . , , . ' * 3 . 

, * ii ♦ j * .u * .11 . m accordance with the present invention. The operating 

slave controller connected to the master controller operates 15 , r « 

similarly to the master controller for specific devices elec- room 001,1101 s y stem > ° r «f '°1 .^stem 10, generally com- 

tricaUy connected thereto; additionally, the slave controllers P , n f S " «°^ter controller 12, wh.ch ^ preferably attached to 

. „ , j j * *i f , L at least one slave controller 14. Although the exemplary 

may receive control commands directly from the user if they r j LJ - » ■ L L • L iL 

_ . . , QO . i n , n - t Urtlim , inp ;f ' preferred embodiment is shown as having both a master 

are to be used as a stand alone unit. However, it they are . « i , % * i . « u ■ i . 

utilized as slaves then control commands are received a. the 20 comro,,er " and « leas f ° n ° slave con roller 14 T n ekctn ? 1 

master controller and converted into control signals and commumcatton therewith, the con.ro system 10 may be 

... ac .u * . ii . *i_ i . ii implemented with only a master controller 12 as will be 

transmitted from the master controller to the slave controller a -u a u ■ u i 

that has the device specified by the last selection command descnoed hereinbelow. 

received by the master controller connected thereto . This ^ master controller 12 is electrically connected to and 

allows the control system of the present invention to operate 25 in elec **cal communication with a plurality of devices 16 

with a plurality of different devices without the master via a plurality of communication ports 46. Alternatively, the 

controller requiring any knowledge of the devices connected master controller 12 may be connected to any slave or 

to the slave controllers prior to startup of the control system. s P ecific medical devicc via wireless communications sys- 

The slave controllers are connected to the master control- tems ^ as IR or RF SI § nal transmitters and receivers on 

ler just like any other device; however, each slave controller 30 each of the master U ' slaves 14 ' and devic es 16. Some of 

provides the master controller information relating to the these devices 16 ma y be at Ieast one slave controller 14 the 

specific devices that are connected thereto, so the master operation of which will be described hereinbelow. Other 

controller, generally at startup, is provided information as to devices that are intended to be electrically connected to the 

exactly what devices are connected to the system. The master 10 controller 12, either directly or via the at least one 

selection commands available to the user include all devices 35 slave controlier 14 include devices that are commonly found 

connected to each of the slave controllers as well as the in an operating room environment. 

devices directly connected to the master controller. By For purposes of non-limiting example, directly connected 

providing an open architecture such as that generally set out t0 tDe master controller 12 in FIG. 1 is an electrocautery 

hereinabove, and more particularly, a master controller and device 18. A robotic arm 20 for holding and manipulating an 

slave controllers, various devices may be controlled from a 40 endoscope, such as that produced by Computer Motion of 

single controller, or a plurality of controllers, such that a Goleta, Calif, and marketed under the tradename AESOP is 

doctor utilizing the control system will not have to switch electrically connected with the master controller 12 via one 

between different control systems or interfaces, or at a of tne at least °ne slave controllers 14. Also in electrical 

minimum will have an easier interface to control each of the communication with the master controller 12 via a slave 

devices. It is additionally envisioned that the main means for 45 controller is an operating room table 22, an insulator 24, and 

selecting and controlling each of the devices will be a voice an operating room lighting system 26. It is envisioned that 

recognition system which will be described in detail here- any electrically controlled device utilized in an operating 

inbelow. room environment may be attached to the master controller 

Also, the control system may include audio and video 12 either directly or via one of the at least one slave 

outputs which are capable of alerting the user to errors in 50 controllers 14. 

selecting, or controlling specific devices. The audio and The master controller 12 is configured to provide a main 
video outputs may additionally be used to alert the user to user interface for each of the devices electrically connected 
problems with each of the specific devices as well as to thereto. As such, a doctor can manipulate the operating room 
provide status notices as to which device(s) are available, environment in a simpler and more direct fashion. Currently, 
which devices are active, as well as a host of other device 55 each device in an operating room includes a separate inter- 
operation information which will be discussed further here- face. The proximity of the doctor to each interface requires 
inbelow. a substantial amount of movement either on the part of the 
For a more complete understanding of the present doctor or a nurse to effectuate changes required by the doctor 
invention, reference is made to the following detailed during a medical procedure. 

description and accompanying drawings. In the drawings, 60 For example, if the doctor needs the lights dimmed 

like reference characters refer to like parts, in which: slightly, then a nurse currently has to approach the lighting 

ttR TFF DF*\PR IPTIONT OF THF HR AWINHS SyStem ° f the °P eratin S room and dim the 11 would be 

BRIEF DESCRIPTION OF THE DRAWINGS higMy advantageous for the doclor l0 be able t0 C0Qtrol ^ 

FIG. 1 is a block diagram of a master controller in changes directly to keep movement in the operating room to 

electrical communication with both slave controllers and 65 a minimum to increase sterility, and because direct control 

operating room devices in accordance with the present by the doctor of the operating room environment and the 

invention; devices he or she is using ensures the highest degree of 
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safety with the smallest amount of error due to miscommu- onto a VCI board 46 as an EPROM, a PROM or some other 

nication between people in the operating room. Minimiza- programmable memory storage device. However, it is pref- 

tion of movement in an operating room environment is erable to store the models on a transportable memory device 

additionally advantageous to reduce the risk of contamina- 45, such as a disk, transportable storage medium or the like. 

tion of specific sterile instruments, as well as the operative s It is even more preferable that the transportable memory 

site itself. device be a PCMCIA format card 48 as data transfer times 

x~ a ff„.,. ota c,.~i, « m _ _ are reduced and the ruggedness of the system is increased, 

lo enectuate such a control system 10, the master con- nn^iA r * ^ . • j . i_ ,i_ a j- i 

, H ii ii • * i • . _r PCMCIA format cards retain data better than floppy disks. 

vrn « S^Th 3 V ° 1Ce ST 1 ^ AdditionaUy, the configuration of currently produLdPCM- 

(VCI) 32. The VCI 32 includes means 28 for receiving CIA cards allows for additional program data to be stored on 

selection commands from a user wherein each selection 10 ^ pcMC1A formal cafd and downloaded ml0 lhe maslcr 

command is associated with one specific device in electrical controller 12 when system changes are made (i.e. upgrades 

communication with the master controller 12. This is accom- t0 the system software etc. ). Therefore, the use of such a 

phshed by providing the master controller 12 a list of the PCMCIA form factor card is preferable in the control system 

devices that are in electrical communication therewith upon 10 of the present invention. 

start-up of the control system 10. The process and hardware « p IG 3 depicts, in more detail, the VCI 32. Once the user's 

for providing the master controller 12 with such a list will be speech has been digitized at the A/D converter 36, it is fed 

described hereinbelow. to the feature extractor 38. The feature extractor 38 functions 

As shown in FIG. 2, The VCI 32 additionally comprises as set out hereinabove. In more detail, the feature extractor 

means 30 for receiving control commands from a user. In the 38 converts the digitized signal into a representation that is 

preferred embodiment, both the means 28 for receiving 20 suitable for decoding (e.g. Mel-Cepstrum). This representa- 

selection commands and the means 30 for receiving control tl0n 1S men P assed to the decoder 40 which compares the 

commands may coexist in the VCI 32 as a microphone 34, representations produced at the feature extractor 38 to the 

for receiving the actual speech of the user, an analog to mo ^ ^ on a memo /y " which contains the user 

digital converter 36 for converting the analog speech into a ™ de * 4L ™* ™™y 44 be supplied the models 41 

digital representation thereof, a feature enactor 38 for 25 ™" ^^^j?^ 10 ^ ^".h transp °2l 

& , \ .* . i- 1 . device 45. The models stored in the memory 44 constitute a 

converting the digital representation to a digital representa- lexicon> which ^ the emire ^ of vahd pronunciationS) or all 

tion that ,s suited for decoding, and a decoder 40 for of the valid words that the master 12 is to recognize. Because 

comparing the features of the transformed digital represen- the lexicon is stored on a transportable data storage medium 

tation of the speech to a set of presaved user models 41 to 41> the lexicon may be added , 0 Qr subtracted from de d . 

determine whether the speech received at the microphone 34 ^ upon tne devices that afe tQ be connected t0 the master 

was a selection command, a control command, or some CODtro lJer 12. In this fashion, if new equipment is purchased 

other speech to be ignored by the master controller 12. Such at a date subsequent lo the purcnase of the masler controller 

"other speech" would include extraneous noise, speech 12> then new words may be added t0 lhe , exicon through a 

between the doctor and another person in the operating suite, weU -known data acquisition technique, wherein the user 

as well as speech of other people in the operating suite in speaks lhe words that are t0 be added t0 lhe lexicQn and they 

general. are used tQ update the user models 41 on the transportable 

Feature extractors, such as the one employed in the memory 45. 

present invention, are well known in the art of voice Most pre f e rable to the implementation of the present 

recognition. Feature vectors are preferably generated by the 4Q syslern 10j there is provided one master controller 12 and at 

feature extractor 38 utilizing techniques such as Mel- least one slave 14 controller. In such a configuration, which 

Cepstrum, or linear prediction. It is lo be appreciated that will ^ discussed in more detail hereinbelow, once the 

such techniques are well-known and are employed in the master cont roller or master 12 receives a selection 

feature extractor 38 to develop feature vectors that represent command, all speech received at the VCI 32 of the master 12 

speech received by the VCI 32. 45 tha t is not a new selection command is fed to the feature 

Additionally, voice software is also available that pro- extractor of the appropriately attached slave 14. In this way, 

vides extractors and decoders such as the ones set out in the a plurality of devices may be attached to several different 

present application. As such, although a specific implemen- controllers and the lexicon stored in each controller does not 

tation is presented herein for voice recognition, it may be have to be downloaded into the master 12. The master 12 

carried out by the inclusion of a pre-made voice recognition 50 only contains the lexicon of all the devices that may be 

system that is purchased from a vendor such as Creative labs connected to the system 10 as well as the lexicon for the 

under the tradename VOICE BLASTER, Dragon Dictate commands of those devices that are directly attached lo the 

produced by Dragon Systems, or VOICE PAD produced by master 12 as opposed to being attached to a slave 14 which 

Kurzweil Al of Massachusetts, each of these companies is, in turn, attached to the master 12. 

produce front-end voice recognition systems. 55 M the other controllers, which for purposes herein, are 

The decoder 40 utilizes the information produced by the referred to as slaves 14, include the lexicon for the devices 

feature extractor 38, by matching the stored user models 41 that are directly connected thereto. For example, in FIG. 1, 

to the output of the feature extractor 38 utilizing a well- one slave includes the lexicon for the control commands and 

known method, such as a Hidden Markov Modeling. One the select commands for a robotic arm and an operating 

Hidden Markov Model (HMM) is created for each phoneme. 60 table. This way, that controller can have a microphone 

The HMMs are trained to identify their respective phonemes plugged into the VCI which is included in the unit and it may 

given the Mel-Cepstrum output from the feature extractor serve as a solo unit. Or, depending upon the configuration of 

38. The use of Hidden Markov Models for voice recognition the control system 10, it may actually server as a master. The 

is generally well known. entire system 10 is configurable at startup and as such is 

The stored user models 41 used by the decoder 40 may be 65 expandable. Every controller preferably includes a VCI. 

placed in a memory 44 associated with the VCI itself. As The decoder 40 additionally contains a language model, 

depicted in FIG. 3, such a memory 44 may be incorporated This term is well-known on the art and will be explained 
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further hereinbelow. In essence, certain words may be The addresses of all devices available are initially stored 

validly said in certain orders. The language model is imple- in a memory associated with the VCI such that a multiplexer 

mented by developing a network representing all the valid may be used to activate a specific address or make that 

possibilities of word combinations and decoding the address accessible. In this fashion, once the master 12 

extracted vectors along each path in the network. Whichever s receives a valid selection command, which it is able to 

path has the highest probability of matching the incoming identify, it then routes all the control commands to the VCI 

speech the information associated with that path is selected of the appropriate slave controller in the case where the 

by the decoder 40. It is to additionally be appreciated that to device k t0 a slave controller. If the 

carry out the present invention, a silence path is available device fa directl t0 the master 12 then 

and an unrecognized command path is provided as well. As 1Q ^ commands m fed thr n tne decoder 40 of the 

such, even though a user speaks, if valid commands are not mastef u ^ me CQa{ro{ information ket is duced 

given, the system 10 wiU not respond. and ^ tQ {hQ device yja me cemra , ^ of (he 

FIG. 5 sets out one exemplary language model for the master n In lhis fashiori) the VCI of a slave is fed control 

proper operation of the robotic arm 20. Such language signals and processes lh ose signals as though they were 

models are developed for each device in electrical commu- 15 received from the m converter, which is where the input 

mcahon with the master controller 12. Once again, a device t0 the slave ^ routed Every slave can ^ attacned t0 one 

may be m wireless communication with the master control- master> and thal masterj caQj m turn be attached t0 another 

ler 12. It is preferable to store the language models for each masteT) thus providing a daisychain of slaves all of which are 

device in their respective controller. For example, if a device connected to one master having a microphone attached 

is directly connected to a slave 14 then the control language 20 t nerel0 

model (that language model containing the language used to . , . , , 

control the device) for the device is stored in the slave VCI. In add,tl0D t0 ' he f VCI , 32 ' the » aster f° mrol ' er U 

• j* .1 t a * *u * 11tU comprises means 42 for routing control signals to a device 

If the device is directly connected to the master 12 then the • o , , , , . , , , 

. 1 1 ii> • ijj* *l \ 7/^1 c ii . specified by a selection command received at the VCI 32. 

control language model is included in the VCI of the master Jr jr , A A ■ . t t „ ^ . . 

i-» t* • . u ■ * a tu ♦ *u 1.1 -11 FIG. 4 depicts the master controller 12 having one slave 

12. It is to be appreciated that the select language model - c „ \. , , , , . & , 

*u * j • *u . 1-1 c 11 *u li j * 25 controller 14 and two medical devices in electrical commu- 

must be stored in the master 12 for all the possible devices . t , ... „, , . . , , 

, 1 1 • . 1 * j * *u , n j nication therewith. I ne master controller includes the VCI 

that may be directly connected to the master 12 as opposed ~- , t *<% c • 1 ■ , ^ 

... t A , A ,j j • u * 32 as well as the means 42 for routing control sign as. Once 

to being connected to a slave. As such, depending upon what uuu tiJ j j jj- 

^™,r ™™t^ t« tu- o,,ot a « *f\„« m \„„.:™ o,.^. me speech has been extracted and decoded into either a 

devices are connected to the system at any given time, a user . \ . , . , . . „ 

, . c r (L . , . . T r j selection command, or a control command, the specific 

may select from any of the connected devices. If a device is , n ' , t . _ . n 7 , y c , 

/ .1.1 t ... ,,. t _ JU command is transmitted to the Central Processor 44 of the 

not connected, the system will recognize this upon startup master controller 12 

and will not attempt to access the device as it is not there. n r r 

This will be discussed in more detail hereinbelow. In tne Preferred embodiment, the means 42 for routing 

If a device is connected directly to the master controller c ° nt 1 ro1 sl S nals * incorporated into the central processor 44 

12, then it is preferable to store the language model for 35 ° f the . masler poller 12. The means 42 for routing is 

controlling the device either in the VCI itself, or in the essentially an addressable multiplexer and has a memory of 

transportable memory 45. The advantages of this configu- lhe addresses for each device and their associated one of the 

ration are set out hereinbelow with respect to the startup of P luraht y of communication ports 46 to which they are 

the control system 10 connected. If the addresses are stored in the decoder 40, then 

■wp 1 , j • • /. j . • j. the central processor 44 will be in communication with that 

If a select command is given for a device that is directly 40 

connected to the master 12, then the information is passed to memor y- 

the decoder in the master 12 and the decoder 40 generates a ^ means 42 for routing, takes the packet 50 of infor- 
packet 50 of information. The packet includes the address of mation or the 00111101 tf the information is to be sent 
the device to be operated, a code representing the specific t0 a sIave 14 » checks wnich of the plurality of communica- 
operation, and a checksum to ensure that as the packet 50 is 45 tion P orts 46 i! fe t0 direct the information to and then directs 
transferred over various busses, the data does not become the information to the desired one of the plurality 46 of ports, 
corrupted. Such information packaging is well-known The addresses and their associated ports are uploaded into 
although the specific package set out hereinabove has here- the master 12 upon startup of the system. This procedure is 
to fore not been utilized to control one of a plurality of embedded in the software and such a procedure is well- 
medical devices. Data checking using a checksum is also 50 known in the art. 

well-known in the art. For example, in FIG. 4, an electrocautery device 18 

The decoder 40, upon decoding a valid selection transmits an address to the master controller 12. The address 

command, activates the address of the device which has is received at a one of a plurality of communication ports 46, 

been stored in a lookup table and is related to the device. the address is saved in the memory along with the associated 

This is accomplished as follows. At startup every controller, 55 communication port number. It is to be appreciated that the 

whether the master 12 or a slave 14 knows the addresses of valid selection commands are stored on the transportable 

its communication ports. It sends a query to each commu- memory. For devices directly connected to the master, the 

nication port to see if a device is connected thereto. If so, an language model may be stored in a memory in the master 12 

adapter connected to the device specifics the name of the or in the transportable memory. Language models are stored 

device and an indication that it is functioning properly. Such 60 in associated slaves for devices that are directly connected to 

adapters are well known in the electrical arts and as such will a slave 14. In this fashion, upon startup, the master 12 knows 

not be further discussed herein. Every slave controller all devices that are connected to the system, as each slave 

establishes a lookup table of addresses and associated device sends to the master the addresses of each device and the 

codes or names. The device codes or names are transmitted name (i.e. coded phonemes that constitute the device) of the 

to the master 12 which includes all the devices and the 65 device. The names of the devices are uploaded into the 

corresponding address of the port to which the associated master so that the validity of selection commands may take 

slave controller is connected to the master 12. place in the master 12. However, language models for the 
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validity of control commands are not transmitted to the 
master 12 as this would take much time and slow the control 
system 10 down. Therefore, the master controller 12 actually 
contains a subset of the grammar necessary to operate the 
devices in connection therewith, but that language model is 5 
limited to only the device names. The information regarding 
valid sequences of control commands (i.e. their control 
language model) is stored on each slave controller to which 
they are connected. Of course, if the device 14 is directly 
connected to the master, then the language model is stored 
at the master 12 as described hereinabove. 

The control system 10 in accordance with the present 
invention provides a way to configure and reconfigure an 
operating room in a very simple fashion. Additionally, it is 
to be appreciated that the system 10 provides an intuitive 
interface whereby a user can select a device to control and 15 
then subsequently control that device. The system checks to 
ensure that control commands received for a specific device 
are valid. 

Additionally, the system 10 requires the inclusion of 
adapters 52 placed intermediate a specific one of the plu- 20 
rality of devices 16 and a slave or the master 12. The 
adapters 52 transmit signals to their respective slave 14 or 
master 12 indicative of the address of the device, and 
translate control signals sent from the controller to which 
they are connected to signals understood by the particular 25 
device for which they are intended. Such adapters are easily 
constructed and are well-known in the art. Additionally, such 
adapters may be included either in the respective slave 14 or 
master 12 or attached to the particular one of the plurality of 
devices 16 itself. There is substantial advantage to attaching 30 
the adapters 52 to the devices 16 as then the devices may be 
attached to any port, whereas, if the adapters are attached 
interior the controller 12, 14, the specific device for which 
they were designed must be attached to the specific one of 
the plurality of communication ports 46. 35 

If new devices are added to the system, or if improve- 
ments or upgrades are made to the system software, such 
changes may be incorporated into a PCMCIA format card, 
such as the card that stores the user voice models. The card 
may be inserted into the same interface, however, system 40 
software may be uploaded into the master to make the 
upgrade without having to disassemble the master. This is 
accomplished by incorporating a serial interface on the 
PCMCIA format card. As such, the central processor 44 
additionally checks upon startup whether there is a system 45 
upgrade to be made by checking the data being supplied by 
the PCMCIA format card. Checking the activity of a serial 
interface is well known, however it is not heretofore known 
to incorporate a serial interface on a single PCMCIA format 
card. Therefore, the combination is seen to be novel. 50 
Additionally, it is heretofore not known to incorporate voice 
models on such a PCMCIA format card. 

Each of the at least one slave 14 is substantially similar to 
the master controller 12. And, each of the plurality of slaves 
14 may include the full VCI so that each slave 14 can operate 55 
as a master. Alternatively, although not preferred, the slaves 
may not include the feature extractor, and only contain a 
subset of the language model (i.e. control commands) relat- 
ing to the operation of each specific device. This is all that 
may be necessary in the slave because the slave receives 60 
from the master controller the specific address a command 
is to be sent and that it is in fact a command. Therefore, the 
slave only needs to check to ensure that it is a valid 
command for the specific device. In this fashion, devices 
may be directly connected to the master, or they may be 65 
connected to a slave which is in communication with the 
master 12. 



Finally, the system 10 may include output means includ- 
ing a video monitor 86 and a speaker 88. The speaker may 
be incorporated into the VCI 32 via a D/A converter 90 such 
that the system may communicate to the user any errors 
committed by the user in operating or selecting a specific 
device. Additionally, the output means may communicate 
system errors or the malfunction of a specific device. Such 
information is included in each specific adapter and is 
specific to the device attached to the adapter. It is to be 
appreciated that such communications would be transmitted 
to the master where they would be either additionally or 
visually displayed. The system and controller in accordance 
with the invention may additionally include a foot controller, 
a hand controller or other well-known controllers. Each of 
these controllers may be used to control any of the devices 
connected to the master or a slave, as is described in the 
patent application incorporated herein by reference. As such, 
the VCI may only be used to select certain devices, and once 
selected the device may be controlled via one of the well- 
known controllers. Ultimately, the flexibility of such a 
system can reduce costs and increase the safety of surgical 
procedures. 

While certain exemplary embodiments of the present 
invention have been described and shown on the accompa- 
nying drawings, it is to be understood that such embodi- 
ments are merely illustrative of and not restrictive on the 
broad invention, and that this invention not be limited to the 
specific constructions and arrangements shown and 
described, since various other modifications may occur to 
those ordinarily skilled in the art. As such, 

What is claimed is: 

1. A control system for controlling a plurality of medical 
devices through a single interface, comprising: 

a plurality of medical devices; 
an input device; 

a controller coupled to the input device and the plurality 
of medical devices, the controller to receive an audible 
select command and a voice qualifier corresponding to 
one of the medical devices and an audible control 
command corresponding to a control of one of the 
medical devices from the input device, said controller 
provides an output signal corresponding to the audible 
control command to said medical device selected by the 
audible select command only if the voice qualifier 
accompanies the audible control command. 

2. The control system of claim 1 wherein the input device 
is a speech circuit that receives voice signals, and converts 
the voice signals to select and control signals. 

3. The control system of claim 1, where the plurality of 
medical device comprise one or more of the following: one 
or more robotic arms, operating room table, electro-cautery 
device, laser, insufflator, and lighting system. 

4. The control system of claim 1, wherein at system 
startup, the controller receives signals from each of the 
plurality of medical devices coupled thereto and stores the 
select signals corresponding to the plurality of medical 
devices in a memory. 

5. The control system of claim 1, wherein the controller 
is coupled to the one or more of the plurality of medical 
devices via wireless communications. 

6. The control system of claim 1, wherein the controller 
transmits one or more packets of information to the medical 
device for controlling the medical device if there is a match. 

7. A device for receiving input commands and controlling 
a plurality of devices used in an operating room 
environment, through a single audible interface, comprising: 

a controller to receive an audible select command and a 
voice qualifier corresponding to one of the devices and 
an audible control command corresponding to a control 
of one of the devices, said controller provides an output 
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signal corresponding to the audible control command to 
said medical device selected by the audible select 
command only if the voice qualifier accompanies the 
audible control command. 
8. The device of claim 7, wherein at system startup, the 
controller to receive signals from each of the plurality of 
devices coupled thereto and stores the select signals corre- 
sponding to the plurality of devices in a memory. 
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9. The device of claim 7, wherein the controller is coupled 
to the one or more of the plurality of devices via wireless 
communications. 

10. The device of claim 7, wherein the controller to 
transmit one or more packets off information to the device 
for controlling the device if there is a match. 
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